9. Energy Efficiency and Conservation

Energy efficiency hasbeenwidely recognized asthe most cost effectiveway to increasethereli-
ability, safety, and security of our energy infrastructure. Lowering demand isthe cheapest way to avoid
congestion problems, maintain stable prices, and minimize the environmental impactsof our energy use. It
has been estimated that * as much as 40-50% of the nation’santicipated |oad growth over the next two
decades could be di splaced through energy efficiency, pricing reforms, and |oad management programs.”?
Asareault, statesaround the country areinvestingin policiesand programsto redlize the energy, econom-
ic, and environmental benefitsof energy efficiency.?

9.1 Roleof Energy Efficiency in New Hampshire

New Hampshire, likemost other statesthat haverestructured itsel ectric industry, hasrecognized
thevalue of energy efficiency andtherolethat it should play in arestructured marketplace. InRSA 374-
F, the electric restructuring statute, the L egid ature highlighted theimportant rolethat energy efficiency

programscan play inacompetitive e ectric market:

Restructuring should be designed to reduce market barriers to investmentsin energy efficiency
and provide incentives for appropriate demand-side management and not reduce cost-effective
customer conservation. Utility sponsored energy efficiency programs should target cost-effective
opportunities that may otherwise be lost to market barriers.

RSA 374-F, Electric Industry Restructuring Act

In responseto the passage of RSA 374-F, the Public Utilities Commissionissued aRestructuring
Plan for the state on February 28, 1997.2 Inthe Plan, the Commission planned to phase out existing
energy efficiency programsoffered by e ectric utilitiesand funded by ratepayerstwo yearsafter theimple-
mentation of retail choice. Inresponseto motionsfor rehearing, reconsideration and clarification, the

!Richard Cowart, Regulatory Assistance Project, “ Efficient Reliability: The Critical Role of Demand-Side Resources
in Power Systems and Markets,” prepared for the National Association of Regulatory Utility Commissioners, June
2001, p. 24.

2 Seewww.aceee.org/briefs/mktabl for alisting of state efficiency programs.

3All Orders, Plans and Reports referenced in this section are available on the PUC website at www.puc.state.nh.us.
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Commissionissued Order No. 22,875 on March 20, 1998, which affirmed in part and vacated in part its
position with respect to utility sponsored efficiency programs. Inthe Order, the Commission recognized
that efficiency programsmay be appropriate beyond two years after restructuring to be concurrent with

trangtion service, sating:

the transition to market based programs may take longer than thetwo year period we
mandated in the Plan, though we continueto believethat such atransition periodisan
appropriate policy objective. We also recognized that there may be aplacefor utility
sponsored energy efficiency programs beyond thetransition period, but these programs
should belimitedto* cost-effective opportunitiesthat may otherwise belost dueto market
barriers.” We believethat effortsduring the transition toward market-based DSM pro-
gramsshould focuson creating an environment for energy efficiency programsand servic-
esthat will survivewithout subsidiesinthefuture.

Order No. 22,875

The Commission’sOrder directed interested partiesto form aworking group to explore several

issuesregarding ratepayer-funded efficiency programs, including:

* Standardsfor evaluating programs,

» How best to measure cost-effectiveness of programs,

» What market barriersexist;

» Market transformationinitiatives;

* Appropriatefunding levelsfor low-incomeefficiency programs,

» Cost recovery mechanismsfor the programs,

* Impactsonrates,; and

* The contribution to these programs by large commercial and industrial customer who may

no longer receivetransition service.

TheEnergy Efficiency Working Group (EEWG) included representatives of €l ectric and gasuitili-
ties, state agencies, environmenta groups, consumers, and energy serviceproviders. It helditsfirst meet-
inginMay of 1998, and continued to meet for the next year in facilitated meetings. InJuly of 1999, the
EEWGfileditsfind report withthe Commission,* and ahearing on the Report washeld in September of
that year. The Report, which represented the consensus of the diverse stakehol ders, contained recom-

mendationsonthefollowingissues:

4 Report to the New Hampshire Public Utilities Commission on Ratepayer-Funded Energy Efficiency Issuesin New
Hampshire, July 6, 1999, http://www.puc.state.nh.us/eewkgrp/eewgpg.htm.
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» Cost-effectivenesstest with an environmental “ adder;”

» Recommendeation for an energy efficiency committeeto devel op statewide programs,
* Funding of efficiency programs,

* Adoption of ashareholder incentiverather than lost fixed cost recovery;

* Frameworksfor ng thedigibility of technologiesor programsfor funding;

* Program design; and

* Low incomeefficiency programs.

OnNovember 1, 2000, the Commission issued an Order adopting portions of the recommenda-
tionsinthe Report, and setting forth guidelinesfor statewide energy efficiency programsto be designed,
implemented, and administered by thestate' selectric utilities®> The Commission rejected arecommenda:
tion to create astakehol der efficiency committeeto assist utilitieswith the programs, and instead required
the utilitiesto work together to createaset of “core’ statewide programsavailableto al customers.

On October 31, 2000, the Commissionissued acompanion Order setting forth the all ocation of
the System Benefits Charge that funds both the energy efficiency and thelow income bill assistance pro-
gramsthat are administered by the state’ sel ectric distribution companies.

9.2 Current Energy Efficiency Programsin New Hampshire
Electric Energy Efficiency Programs

Asaresult of the process described above, since June 1, 2002 New Hampshire electric utility
customers can take advantage of new statewide energy efficiency productsand services. These*® core”
energy efficiency programswere established cons stent with Public Utilities Commission (PUC) Order
23,574, Order 23,850, and Order 23,982 which requirethe utilitiesto devel op aconsistent set of innova-
tive, statewide core programsavailableto all New Hampshireratepayers. The core programswill in-
creasetheavailability of cost-effective energy efficient measuresand services, while providing economic
and environmental benefitsto the State.®

The PUC also approved aunique pilot program for two electric utilitiescalled “ Pay-As-You-
Save™” or “PAYS™” 7 PAYS™ isdesigned to be amarket-based system that allows consumersto pur-
chase energy efficiency productsfor their homes, businessesand institutions. PAYS™ isdesigned to

5Order No. 23,574. See Docket DE 01-080 at www.puc.state.nh.us.
5Moreinformation on the core efficiency programsis avail able at www.nhsaves.com.
"The PAY S concept isatrademark of the Energy Efficiency Institute of Colchester, VT.
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operate without the use of subsidiesto enable consumersto buy products they would not otherwise
purchase. However, the NH pilot program does utilize fundsfrom the system benefits chargeto fund the
program over the pilot period.

In PAYS™, acustomer paysfor efficient productsthrough paymentsontheir electric bill. The
payments are designed to be lower than the estimated savings from the measure, and the costsfor the
infrastructure, financing, and marketing areincluded in the price of the product.

PAYS™ isintended to eiminatethe market barriersthat currently inhibit consumersfrom purchas-
ing energy saving products. PAYS™ requires no up-front payment, capital, or debt from the customer.
PAYS™ measures* stay with the meter,” and asaresult thereisa so no need for customersto know that
they will remaininalocationfor any period of time, or evenfor the potentia purchaser to own the premises
inwhichthe PAYS™ product will beingtalled. TheNH PAYS™ pilot will run through the end of 2003.

Natural Gas Energy Efficiency

Providersof natural gas, working with the Governor’s Office of Energy & Community Services
and other stakeholders, arefinalizing programsto improve energy efficiency for residential, commercia
andindugtrid natura gasusers. The New Hampshire Public UtilitiesCommissionisconsdering apropos-
a containing recommendationsto offer avariety of programsincluding energy audits, incentive rebatesfor
theinstallation of energy efficient productsand technologies, and training programs.2 Thegoal of these
programsisto encourage the most efficient use of natural gas, and to hel p reduce market barriers so that
energy efficient productsand practicesbecometheindustry standard.

8 See Docket DG 02-106 at the Public Utilities Commission website, www.puc.state.nh.us.
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9.3 Reaultsof Energy Efficiency Policy Smulations

9.3.1 Impacts of Maintaining or Increasing Efficiency Funding
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For many reasons, itisuseful to study the economic and energy impactsof amodest riseinthecost
of dectricity, whether from higher fuel prices, transmission and distribution costs, or other price changes.
Theresultsof such asmulation provideinsight into theimpactsof changesin electricity pricesingenerd,
and a so caninform deliberations of policy makerswho consider using asystem benefitscharge (SBC) or
smilar mechanismfor raising revenuesthat arethen utilized to provide benefitsto al ratepayersinthe sate.
Thefiguresbel ow show theimpactsof asystem benefitscharge, but the many important benefitsfrom the
investment of those fundsfrom energy efficiency, renewable energy, or other programsare not captured.

Theenergy and economic systemsarehighly “nonlinear” —that is, there arefeedback loopsin the
system so that the responseto adoubling of investmentsin energy efficiency may not be doubleoverall
efficiency. For example, whendectricity costsrise, consumersuselesselectricity over timeby investingin
higher efficiency devices, andin some caseseven switching to cheaper fuels. Asthedemand for eectricity
decreases, thistakes higher price generation off line, whichinturn reducesthe price of eectricity.

Another exampleiswhentechnology (such ashigh-efficiency light bulbs) makesit moreaffordable
for customersto recelve an energy service (such aslighting), they may decideto purchase moreof that
service. Asathird example, when output from aregiona economy isincreased, thistightenstheregiona
labor market, which raiseswages, whichin turn reducesthe profitability in the region’sbusinessesand
partially compensates, over time, for theorigina increasein output. Because of the possibleinfluence of
such non-linearitiesand feedbacksin the energy and economic systems, in order to characterizethesystem
responses and the magnitude of these responses, wetested theimpactsof two levelsof SBC: 3 millsand
6 mills (amill isasurcharge of one-tenth of acent per kWh).
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Theresponsesfor anumber of variablesrelativeto the Base Case are shown in Figures 9.1 and
9.2. Inthesefigureswe seethat electricity salesdrop by 1.5% after 10 yearsfor a3 mill SBC, and by
roughly twicethat (just under 3%) after 10yearsfor a6 mill SBC. Thewholesaepricepaidfor eectricity
isreduced by nearly 1% for some of theyearsinthe 3 mill case, and by 1-2% in someyearsof the 6 mill
case. Natura gasdemand isreduced dightly duetothereductionsin eectricity generation. Asthefigures
indicate, in percentage termsthe economicimpacts are close to zero, as compared with theimpactson
electricity priceand el ectricity.

The economicimpactsareaso shownin Tables9.1 and 9.2, where we can also see someevi-
dence of non-linearity in economic responseto the SBC levels. For example, the3 mill SBCwould lead
to an averagelossof approximately 6.5jobsannually over the 20 year period, whether the base case or
high pricefuel scenariosholdtrue. The6 mill SBC, on the other hand, would lead to an averageloss of
15.5jobsannually over 20 yearsrelativeto the base case, or 12.2 jobsannually relative to the high fuel
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Figure9.4. Impactsof the CoreProgram Continuation Relativeto Base Case

pricescenario. Themaindifference comesinthe 6 mill SBCintheyear 2020 for the Base Casefud price
scenario. Inthiscase, thelower wholesale electricity price delaysnew construction of power plantsto
beyond theforecast horizon, so that the jobs associated with plant construction are a so delayed beyond
theforecast horizon. Again, the benefitsto the economy of the SBC-funded efficiency programsare
sgnificant, and are not captured here.

9-7



Table9.1. Employment | mpactsof 3mill SBC

Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421  779.501
EE SBC 6 699.797 740.878 776.845 812.804 840.504  779.191
Difference 0.000 -0.324 -0.289 -0.219 -1.917 -0.310
Percent Change 0.00%  -0.04%  -0.04% -0.03% -0.23% -0.04%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
EE SBC 6 HP 699.797 740.878 773.041 806.709 845.447  776.692
Difference 0.000 -0.324 -0.246 -0.187 -0.843 -0.244
Percent Change 0.00% -0.04% -0.03% -0.02% -0.10% -0.03%
Table9.2. Employment | mpactsof 6 mill SBC
Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421  779.501
EE SBC 3 699.797 741.043 776.986 812.902 842.005 779.373
Difference 0.000 -0.159 -0.148 -0.121 -0.416 -0.128
Percent Change 0.00%  -0.02%  -0.02% -0.01% -0.05% -0.02%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
EE SBC 3 HP 699.797 741.043 773.164 806.778 845.717  776.803
Difference 0.000 -0.159 -0.123 -0.118 -0.573 -0.134
Percent Change 0.00% -0.02% -0.02% -0.01% -0.07% -0.02%

9.3.2 Continuation of Core Energy Efficiency Programs

Thecurrent electric energy efficiency “core” programsadministered by theelectric utilitieshave
been approved by the Public Utilities Commission through December 31, 2003 (atotal of 19 months).
Thetota program costsarejust over $25 million, and will be used to perform audits, provide technical
assistance, and install el ectric efficiency measuresthat together are projected to save over 820 GWh of
electricity over thelifetimesof themeasures. Theprogramsarefunded by asystem benefitscharge (SBC)
supported by al ratepayers.



Figure 9.4 makes clear the dynamics of the economicimpacts of the Core program extension,
whichtellsan interesting story. From 2004 through 2006 we seethe direct and indirect effects of the
energy conservation measureingtallation activity. These effects morethan offset reductionsin economic
activity tiedto the 1.6% SBC increasein el ectricity costs. Then, from 2007 through 2020, the state’s
economy regpsthe benefitsof these 3 yearsof energy efficiency gainsintwomainways. First, thestate's
businessesare moreefficient and therefore more profitable and competitivethaninthe Base Case.

Secondly, the state’ sresidents have higher disposableincome dueto theresidential energy sav-
ings, and so they are ableto spend more money in the state economy. Notethat in every year we see
positive economic impactsof the core program extension. Itisonly astheenergy efficiency measures
retireafter 2015 that the economic advantages of energy efficiency beginto subside back towardsparity
withtheBase Case. Table9.3 summarizestheemployment impactsin absolutetermsat fiveyear intervals.
Thistable a so showsthat the benefits of core program extension are expected in the context of the high
fossil fuel price scenario aswell asthebasefuel price scenario.

Table9.3 Employment Impactsof CoreProgram Extension

Total Employment (Thousands)
20-Year
2000 2005 2010 2015 2020 Average
Base Case Comparison
Base Case 699.797 741.202 777.134 813.023 842.421  779.501
Core Cont 699.797 741445 777.164 813.060 842.439  779.560
Difference 0.000 0.243 0.030 0.037 0.018 0.059
Percent Change 0.00% 0.03% 0.00% 0.00% 0.00% 0.01%
High Price Scenario Comparison
High Price 699.797 741.202 773.287 806.896 846.290 776.937
Core Cont HP 699.797 741.445 773.305 806.929 846.311 776.990
Difference 0.000 0.243 0.018 0.033 0.021 0.053
Percent Change 0.00% 0.03% 0.00% 0.00% 0.00% 0.01%

Inthispolicy s mulation we considered the potential effectsof extending both the core programs
and the SBC that currently fundsthem. Wetested a3-year extension of the core programsfunded by a 3-
year SBC at an averagerate of 1.543 mils. Weassumed a10-year lifetimefor al measures, and distrib-
uted the measures across end-uses and sectorsin afashion that matched the sector and end-use breakdown
of theoriginal coreprograms. Measureingtallationisdistributed evenly acrossthe 3 yearsof the program.

Theimpactsof the core program extensionrelativeto the Base Case areillustrated in Figure 9.3.
Thisfigure showsthat theinitial threeyear SBC raisesretail el ectricity pricesby approximately 1.6%.
However, we also see more than a 1% reductionin electricity demand, which lastsfor ten years, after
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whichtimethemeasuresbegintoretire. Asaresult, thereductionin eectricity demand bringsthe benefit
of reduced e ectricity priceseven after the SBC expires. Inadditionto theimpactson electricity pricesand
generation, and on thedemand for electricity and for natural gas, the remaining effects (such asemploy-
ment, grossregional product, and greenhouse gas emissions) of the core program extensonaresmaler in
percentagetermsthan atenth of apercent; therefore, we display theresponse of just these other variables
inaseparate graph, Figure 9.4.

In conclusion, operating cost-effective energy efficiency programsprovidessignificant lasting ben-
efitsto New Hampshire’ senergy security, reliability, and economy, and environmental improvementsfor
the state' sresidentsand businesses. The economic benefitsstartimmediately, asNew Hampshire busi-
nessesramp up to deliver efficiency programs, and last for thelifetimesof themeasures. These measures
also reducetherisk to residents and businesses posed by the possibility of afuel price shock.

9.4 TheRoleof Energy Codes

9.4.1 New Hampshire's Energy Codes

Energy Codesin New Hampshire have existed since 1979, with severa updates occurring since
then. InFebruary of 1999, the state mandated adoption of the national standard “Model Energy Code—
1995” asNew Hampshire' sRes dentid/Small Commercid Energy Code. Similarly, for congtruction projects
that areequal to or greater than 4,000 squarefeet, the Public Utilities Commission and the NH legidature
adopted the national standard “ ASHRAE/IES[American Society of Heating, Refrigerating and Air-Con-
ditioning Engineers, Inc. & thellluminating Engineering Society of NorthAmerical Standard 90.1-1989”
inJuly of 1993.

Legidation passed in March 2002 by the New Hampshire L egid ature (House Bill 285) unifiesall
building codesinto onefamily of codes established by the International Code Council, which developed
the*“International Energy Conservation Code 2000” (IECC 2000) asitsenergy component. Thisnew
standard will apply to al new construction, with specific chaptersoutlining requirementsfor theresidentia
andthecommercial / industrial sectors. Under theprovisionsof HB 285, enforcement of the energy code
remainsarespong bility of theindividua municipalitieswherebuilding codeofficia sexist andisto befully
implemented by September of 2003, 18 monthsafter enactment. Inmunicipalitieswithout building code
officias, residential contractorsarerequired to send their permitsto the Public UtilitiesCommission for
gpprova. For commercial andindustria construction, an architect’ssignature stating that abuilding meets
theenergy coderequirementsismandated.
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Thereissomediscussion that the Codes Review Board may change the energy code section to
reference” ASHRAE 90.1-1999” instead of the existing standard. Thisnewer energy code provides
morestringent requirementsfor the building envelope, providing for greater energy efficiency. Thissmple
referenceto the updated codewill achieve much larger energy savingsthan the current language, which
incorporatesthe 1989 version of “ASHRAE 90.1.” By establishing rulesthat reference the updated
ASHRAE code, New Hampshirewill establish compliancewith arecent U.S. Department of Energy
(DOE) ruling that requires states to adopt “ASHRAE 90.1 —1999” or a comparable code by 2004.
Failuretoimplement astricter code would put New Hampshirein jeopardy of losing DOE funding for
energy coderelated projects.

Compliance with Building Codes

In 2000, the Northeast Energy Efficiency Partnerships, Inc. (NEEP), conducted astudy for the
Governor’sOffice of Energy & Community Servicesand the Public Utilities Commission to gaugeloca
building codeofficids knowledge of theresidential and commercia and industrial energy codesand as-
sesseffortsundertaken by code officialsto determine compliance. The study revealed that 136 of New
Hampshire’'s 234 townsand cities, or 59%, havelocal building officialsresponsiblefor compliancewith
theenergy code. Of the 91 New Hampshireofficialssurveyed, 39%identified themsalvesas* part-time
officials.” Part-timeofficialsgeneraly believethey arelessknowledgeabl ethan their full-time counter-
parts. They saidthey find fewer and less severe barriersto compliance, have held their positionsashorter
amount of time, arelesslikely to consult state officialsfor assistance, and aresignificantly lesslikely to
attend additional trainingsthan full-timecodeofficials. Whenaskedtoindicate*substantia barriers’ in
residential code compliance, anumber of officialsidentified two mgor barriers: the complexity of residen-
tial codesand alack of resourcesfor compliance; and theincreased workload for townsto ensure com-
pliance.

Energy codes producefew benefitsif they are not being enforcedinthefield. Exceptin25Ilarger
communitiesclustered inthemore urban, southern part of the state, local code officers—if they exist at all
—tend to be part-time officia swho have s gnificant demands placed on their time and resourcesto regul ate
congtruction for thebasic e ementsof hedth andfiresafety, let loneenergy efficiency. Loca codeofficials
often must balancetheir timeingpecting construction with other town responsibilities. These officids, even
inthestate’ slarger communities, have sometimesviewed energy codesastoo complex and time consum-
ing to enforce, particularly giventhe demandsontheir timeto smply kegp upwith*core” hedth and safety
compliance. Asaresult, energy code compliance in New Hampshiretendsto bealower priority in some
munidpdities
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9.5 Energy Efficiency Recommendations

Theenergy efficiency programsfunded by the Systems Benefit Charge (SBC) providesignificant
and ongoing energy, economic, and environmental benefitstothestate. Investmentsin energy efficiency
help reduce overall generation and associated emissions, reduce the state’ sreliance on imported fuel,
reducelong-term el ectricity prices, and buffer the statefrom the effectsof afud “ priceshock.” TheSBC
isnecessary tofund energy efficiency programs, andit fairly allocates expensesto ratepayers based upon
energy use.

However, in order to assure cost-effective use of money generated through the SBC, the state,
utilities, consumersand other stakeholders should regularly eva uate the programsfunded to ensurethat
they providethe necessary servicesto customers, asrequired by RSA 374-F:4, V1I1. Whiletheremay be
waysto moreefficiently deliver energy efficiency programsthrough achangein programmatic offeringsor
program administrators, continuation of the SBC to fund energy efficiency isawiseinvestment, and should
be continuedinthefuture.

Building Codes Recommendations

Asthe State Building Codes Review Board movesforward, serious consideration should begiven
to adopting ASHRAE 90.1—1999 asthereferenced energy codefor commercia and industria buildings.
Thischangewouldimproveenergy efficiency innew commercia andindustrial construction, bring New
Hampshireinto compliance with pending changesto federal Department of Energy rules, and improve
code enforcement dueto clearer languageinthe new standard.

The State should a so continueto pursuewaysto help municipaitiesunderstand, valueand enforce
energy codesas part of building codes. Great strides are being made through training offered by the
Governor’sOfficeof Energy & Community Servicesand the Public UtilitiesCommission statewide, which
provide code official san opportunity to learn about and discussthe energy code.
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